Interaction of the nuclear GTP-binding protein Ran with its regulatory proteins RCC1 and RanGAP1.
The guanine nucleotide dissociation and GTPase reactions of Ran, a Ras-related nuclear protein, have been investigated using different fluorescence techniques to determine how these reactions are stimulated by the guanine nucleotide exchange factor RCC1 and the other regulatory protein, RanGAP1 (GTPase-activating protein). The intrinsic GTPase of Ran is one-tenth of the rate of p21ras and is even lower in the Ran(Q69L) mutant. Under saturating conditions the rate constant for the RanGAP1 stimulated GTPase reaction is 2.1 s-1 at 25 degrees C, which is a 10(5)-fold stimulation, whereas RanGAP1 has no effect on Ran(Q69L). The intrinsic guanine nucleotide dissociation rates of Ran are also very low and are likewise increased 10(5)-fold by the exchange factor RCC1. Methods to describe the reaction kinetically are presented. The Ran(T24N) mutant, which is analogous to the S17N mutant of p21ras, has decreased relative affinities for both GDP/GTP and favors GDP binding. However, it was found to interact almost normally with RCC1. The combination of these properties leads to stabilization of the Ran(T24N)-RCC1 complex and may result in vivo in depletion of RCC1 available for stimulating guanine nucleotide exchange.